Effects of acetylcholinesterase and butyrylcholinesterase on cell survival, neurite outgrowth, and voltage-dependent calcium currents of embryonic ventral mesencephalic neurons.
The aim of this study was to investigate the effect of butyrylcholinesterase (BuChE) and acetylcholinesterase (AChE) on cell survival, neurite outgrowth and voltage-dependent calcium currents in developing rat ventral mesencephalic (VM) neurons. Both BuChE and AChE have been shown to promote neurite outgrowth in postnatnal preparations. However, the effect of these substances has never been investigated on rat embryonic VM cells, which are used in animal models of foetal transplantation as a treatment for Parkinson's disease. The effects of incubation with BuChE and tetrameric (G(4))- or monomeric (G(1))-AChE on cell survival and neurite outgrowth were characterised over a 7-day period on dopaminergic cells within embryonic VM cultures. The acute effects of these treatments on voltage-dependent calcium currents from embryonic VM cells were then investigated using whole-cell voltage-clamp recordings. The chronic effect of modulating voltage-dependent calcium channels was subsequently explored using the selective calcium channel antagonists omega-agatoxin IVA, omega-conotoxin GVIA, and nifedipine. The results presented here demonstrate firstly trophic effects of BuChE and G(4)- and G(1)-AChE upon dopaminergic neurite outgrowth, secondly that BuChE and G(4)- and G(1)-AChE have an inhibitory effect on voltage-dependent calcium currents, and finally that selective voltage-dependent calcium channel inhibitors also have trophic effects upon dopaminergic neurite outgrowth.